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A label holder and mounting dip for the mounting and display of electronic labels (15). A ^1«.^\^J°S^^^^^^ 
material snugly receives the enclosure of the electronic label which can be protected by a clear cover (28) J.*^ J f. ^ 

label holder.' A mounting strip is co^xtruded with ±e label holder (19) and is flexibly ^^^j?^^^^^^^^^^ 
(35). Mounting brackets (40) are received in pricing channels (1 1) along the front of display shelvmg (10) and "^^J"^" 
upwai^rcxtending mounting tongue (39) i4ived in a downwardly opening slot (38) in the mounting smp ^^^^^^^^ 
of th7label may be controlled by inserting an angle bracket (43) into the downwardly opening slot, ^^^^f^f ^ J^^^^^^^ 
clip, oriented so that one leg (45, 44) of the angle bracket extends forward and supports the back of the label holder m an upwardly angled 
position for a better viewing angle. 
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DEVICES FOR MOUNTING AND DISPLAY OF ELECTRONIC 

LABELS AND THE LIKE 

Background and Suimnarv of the Inv ention 

The invention relates to the display of product and 
5 pricing information in connection with product display in 
supermarkets and the like. 

In supermarkets, mass merchandising outlets and other 
retail stores, it is common practice to display merchandise 
on organized shelving. The shelving typically carries a 

10 pricing channel at the outer edge of each of the shelves 
for displaying specific pricing and product information 
relating to the adjacent product display. Typically, such 
pricing channels comprise an elongated member of generally 
concave configuration, having retaining flanges extending 

15 along upper and lower edges. Flexible pricing tags, of 
paper or plastic material and containing pricing, product 
information and typically bar code identification, can be 
easily installed in and removed from the pricing channels 
to maintain product pricing and information on a relatively 

20 up-to-date basis. 

Currently, there is a desire on the part of many 
supermarkets and mass merchandisers in particular to 
substitute so-called "electronic labels" for conventional 
printed labels formed of flexible paper or plastic. The 

25 electronic labels are self-contained electronic devices 
(powered by batteries, solar panels or other means) 
including a display window with a liquid crystal display or 
the like for presenting the desired product and pricing 
information, bar coding and the like. An individual 

30 electronic label is provided for each product 
classification, in the same manner as conventional printed 
labels. A particularly desirable and advantageous feature 
of the electronic labels is the ability to control and 
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change theia remotely from a central computer via wireless 
communication. This enables rapid, remote controlled 
repricing of products as frequently as desired. For 
example, a store may easily re-price many of its products 
5 in accordance with observed traffic flow patterns during 
the course of a typical day, as by having special sales 
during a one or two hour period when traffic is customarily 
low, in order to encourage a greater uniformity of daily 
traffic patterns. Such short term repricing is essentially 
10 impossible to conduct on a large scale with conventional 
manual pricing techniques. 

Along with the many advantages of electronic labels, 
come certain problems that must be solved and accommodated. 
As will be appreciated, an electronic label is in the 

15 nature of a calculator or small computer, and is many times 
larger, bulkier and heavier than a conventional label. 
They are thus considerably more difficult to mount along 
the front edges of the display shelves. Electronic labels 
are also quite costly and thus need to be protected against 

20 damage from contact with shopping carts, for example. 
Additionally, the liquid crystal or other electronic 
displays of the electronic labels can be difficult to read 
if viewed at a substantial angle to the face of the display 
window. Accordingly, it is important to mount the 

25 electronic label so that it tends to be relatively square 

r 

to the viewing direction of the shopper. Thus, labels at 
or near normal eye level can be relatively vertically 
oriented, whereas those mounted on lower shelves optimally 
are disposed at an angle facing upwardly toward the viewer, 
30 with the optimal angle to the vertical being greater at 
progressively lower shelf levels. 

In accordance with the invention, a new and improved 
arrangement is provided for housing and mounting of 
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electronic labels at the front edges of product display 
shelving, enabling the electronic labels to be easily but 
ruggedly mounted, well protected and adjustably positioned • 
The devices of the invention enable electronic labels to be 
5 utilized in an entirely practical and effective way in 
conjunction with display shelving of existing design and 
construction, such that the installation of electronic 
labels does not require extensive rebuilding of the display 
fixtures . 

10 One aspect of the invention is directed to the 

provision of a novel and improved holder for an electronic 
label. The label holder, preferably formed by extrusion 
processes, comprises a back wall and upper and lower, 
forwardly extending flange walls for receiving and tightly 

15 gripping the upper and lower edges of an electronic label 
device. The label holder incorporates a continuous 
mounting strip, which extends along the full length of the 
label holder back wall and is connected to an upper portion 
of the holder by means of a co-extruded flexible living 

20 hinge section, enabling the mounting strip to be disposed 
at a variety of angles with respect to the back wall of the 
label holder. A transparent cover, also of extruded or co- 
extruded plastic material, is closed over the front of the 
label holder to enclose and protect an electronic label 

25 installed within the main holder section. 

The attached, hingable mounting strip is provided 
with a continuous, downwardly opening slot which serves 
dual functions: It enables the mounting strip to be 
mounted upon an upwardly extending support element, by 
3 0 which the label holder and the contained electronic label 
can be mounted firmly in a pricing channel. The slot also 
provides for the reception of a removable angle bracket by 
which the hinge angle between the mounting strip and the 
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back wall of the holder may be varied, in order to present 
the electronic label at a desired viewing angle. 

* 

The present invention is also directed to a variety 
of mounting clips or brackets which are readily and 
5 securely installed in pricing channels of various sizes and 
configurations, to accommodate easy and secure mounting of 
the above mentioned label holders and the electronic labels 
contained therein. In this respect, conventional pricing 
channels come in a variety of sizes and shapes, and the 

10 invention contemplates the provision of. a variety of 
mounting clips of novel design and construction to 
accommodate the conventional variety of channel sizes and 
shapes. In one preferred form of the invention, the 
mounting clip is constructed in two pieces slidably related 

15 to each other. At least one and preferably both pieces are 
provided with an inclined surface, such that lateral 
adjustment of one part of the clip relative to the other 
changes the overall height of the clip so that it can be 
tightly fitted in a variety of pricing channels. 

20 In another preferred form of the invention, a one- 

piece clip is designed to be installed in the pricing 
channel in either of two reversible orientations to 
accommodate a wide range of channel dimensions. 

In yet other preferred embodiments of the invention, 
intended for use in conjunction with metal shelving 
provided on the top with regularly spaced through openings, 
novel mounting clips are provided with lugs or tabs 
arranged to be received in such openings and with a 
clamping portion arranged to grip the bottom portions of 
the shelving. 

In any of its forms, the invention serves to 
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accommodate in a highly practical, economical and effective 
way the mounting and display of electronic labels in 
connection with existing, conventional display shelving. 

For a more complete understanding of the above and 
5 other features and advantages of the invention, reference 
should be made to the following detailed description of a 
preferred embodiment of the invention and to the 
accompanying drawings. 

Description of the Drawings 
10 Fig. 1 is a side elevational representation of a 

housing according to the invention for mounting of an 
electronic label at the front of display shelving, with a 
cover shown in open and closed positions. 

Fig. 2 is a view similar to Fig. 1, showing the 
15 housing and electronic label supported in a first viewing 
angle. 

Fig. 3 is a view similar to Fig. 2, with the housing 
and electronic label shown disposed at a greater viewing 
angle. 

20 Figs. 4 and 5 are front and side elevational views 

respectively of an angle bracket, employed in the 
arrangements of Figs. 2 and 3 for supporting the housing 
and label at a desired viewing angle. 

Fig. 6 is a front elevational view of the housing and 
25 .electronic label of Fig. 1. 

Fig. 7 is a rear perspective view of a preferred form 
of electronic label housing according to the invention, 
illustrating the housing in association with an 
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advantageous form of mounting clip and in association with 
an angle bracket* 

Fig. 8 is an exploded view of the mounting clip of 
Fig. 7. 

Figs. 9 and 10 are front elevational views of the 
mounting clip of Fig. 8, illustrating the bracket in 
adjusted positions for relatively narrow and relatively 
wide pricing channels respectively. 

Fig. 11 is a front elevational view of a one-piece 
reversible form of clip for mounting of a housing and 
electronic label in a conventional pricing channel. 

Figs. 12 and 13 are side elevational views of the 
mounting clip of Fig. 11, shown in reverse orientations for 
installation in relatively wider and relatively narrower 
15 sizes of pricing channels. 

Figs. 14 and 15 are front and side elevations 
respectively of a further modified form of mounting clip. 

Fig. 16 is a front elevational view of a form of 
mounting clip useful in connection with metal shelving 
20 provided with regularly spaced openings in the surface 
thereof. 

Fig. 17 is a side elevational view of the clip of 
Fig. 16, shown mounted on one form of metal shelving, and 
mounting a laiiel housing. 

25 Fig. 18 is a side elevational view of the clip of 

Fig. 16, shown installed on a second style of metal 
shelving. 
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Fig. 19 is a side elevational view of a modified form 
of plastic housing for receiving and mounting of a second 
form of electronic label device. 

Description of Preferred Embodiments 
5 Referring now to the drawings and initially to Fig. 

1, the reference numeral 10 designates a section of display 
shelving mounting a pricing channel 11 along its front 
edge. The pricing channel 11, which is generally 
representative of a wide variety of such channels, includes 

10 a central body 12 of concave contours, and upper and lower, 
forwardly projecting retaining flanges 13, 14. The 
retaining flanges typically are angled slightly inward, 
toward each other to define an acute angle with adjacent 
portions of the concave central section 12. The 

15 configuration is designed to receive and retain plastic or 
paper labels containing pricing and product information 
related to products (not shown) displayed on the shelving 
10. 

The devices of the present invention are intended to 
20 accommodate the mounting at the front of the display shelf 
10 of electronic label devices 15, instead of the typical 
conventional paper or plastic labels. The electronic label 
devices 15, which form no part of the present invention, 
are self-contained, battery-operated electronic devices 
25 which include a housing or enclosure 16 (see Fig. 6) and 
one or more display windows 17, 18. The display windows 
may be liquid crystal displays, for example, programmed to 
display all of the relevant information for a given 
product, including pricing, product description, bar coding 
30 and other information. The electronic labels are remotely 
programmable via wireless communication to enable easy, 
rapid resetting of the labels for special sales, general 
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repricing, etc* 

Inasmuch as the electronic labels 15 are relatively 
expensive, and somewhat delicate, it is necessary to mount 
and display the labels in a secure, reliable and safe 
5 manner* In addition, the display windows of the label 
holder can be difficult to read at acute viewing angles, 
and it is thus necessary, or at least very desirable, to 
provide for the mounting of the labels at various viewing 
angles which are convenient to the purchaser. 

10 Pursuant to the present invention, the electronic 

label 15 is mounted by means of a label holder 19, formed 
of a relatively rigid plastic material, such as rigid 
polyvinyl chloride, preferably by continuous extrusion 
processes to provide a uniform cross section throughout. 

15 The label holder 19 is provided with a back wall 20 and 
upper and lower forwardly extending retaining flange walls 
21, 22. The spacing and configuration of the flange walls 
21, 22 is arranged to conform as necessary to the upper and 
lower edge contours of the label enclosure 16 (which may 

20 vary from manufacturer to manufacturer) . In the 
illustrated arrangement, the label enclosure 16 is formed 
with a rib 23 extending along the upper edge, and the upper 
flange wall 21 of the label holder is configured to 
lockingly receive that rib. The lower flange wall 22 of 

25 the support housing is provided with a small inwardly 
projecting rib 24 arranged to have frictional engagement 
with the lower edge surface 25 of the label enclosure such 
that, when the electronic label 15 is pressed into the 
label holder 19, it is tightly secured therein and can be 

30 removed only with intentional force. 

In the form of the invention illustrated in Fig. 1, 
the upper flange wall 21 of the support housing is provided 



wo 98/32115 



PCT/US98/00233 



-9- 

with an outwardly opening slot 26 for the snug reception of 
an upper edge margin 27 of a clear cover element 28. The 
cover element desirably is extruded of clear, relatively 
rigid plastic material, with a co-extruded portion 29 
5 formed of softer plastic material to provide a hinge along 
the upper edge margin. The lower edge portion of the cover 
28 is shaped with an inwardly extending flange 30 which 
frictionally engages with a closure flange 31 provided 
along the lower edge of the label holder. Desirably, the 
10 inwardly extending portion 30 of the cover, in the closed 
position, seats against an abutment rib 32. 

In. Fig. 1, in which the cover 28 is shown in both 
open and closed positions, it will be observed that, in the 
closed position, the lower front corner portion 33 of the 

15 cover is positioned well below and somewhat forwardly of 
the lower portion of the electronic label enclosure 16, and 
also that the front panel of the cover, when the cover is 
seated against the abutment rib 32, is spaced slightly in 
front of the label enclosure 16. This provides for a 

20 measure of protection of the electronic label against being 
bumped into by shopping carts or the like. 

The label holder 19 may be of any suitable length, 
and may in fact run the full length of the shelving if 
desired. Since the label holder is of extruded 
25 construction, cutting it to any suitable length is a simple 
production operation. In many cases, however, it is 
advantageous to provide the support housing in lengths just 
slightly longer than the length of the label enclosure 16, 
as shown in Fig. 6. 

30 Mounted at the back of the label holder 19 is a 

mounting strip 34 of extruded construction. The mounting 
strip 34 is permanently and flexibly secured to an upper 
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portion of the label holder 19, preferably at the flange 
wall 21, by a co-extruded living hinge section 35 of 
relatively soft plastic material, such as soft polyvinyl 
chloride.' The rest of the mounting strip 34 is preferably 
5 extruded of a relatively rigid polyvinyl chloride material • 

As shown in the drawings, the mounting strip 34 
includes a rearwardly extending portion 3 6 and a downwardly 
extending portion 37 defining a downwardly opening slot 38. 
The slot 38 is adapted to receive an upwardly extending 

10 mounting tongue 39 of a metal mounting clip 40 to be 
further described. The mounting clip 40, which may be of 
a variety of styles as will be described hereinafter, is 
securely received within the pricing channel and retained 
therein by the opposed flanges 13, 14. The mounting tongue 

15 39 is integral with the body of the clip and is positioned 
forwardly thereof. Typically and desirably, the mounting 
tongue 39 can be relatively narrow in width in relation to 
the overall length of the label support housing 19. For 
example, a single mounting clip 40, having a tongue 39 of 

20 less than one inch in width, may be utilized to mount a 
label housing 19 of six inches or so in length. Where 
necessary or desirable for relatively long housings, more 
than one clip may be employed. Since the mounting strip 34 
is part of the continuous extrusion of the label housing, 

25 it extends for the full length thereof and can receive the 
tongue of one or more mounting clips at any one or more 
points along the length. 

Pursuant to the invention, the co-extruded living 
hinge 35 joining the mounting strip 34 with the main body 
30 of the label holder 19 provides for relatively free 
swinging movement of the label holder relative to the 
mounting strip 34, which is fixed to the mounting tongue 
39. 



« 
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Adjacent the lower portion of the back wall 20 of th 
label holder is an integral clip 41 which extends downward 
along the lower portion of the back wall 2 0 and has an 
inwardly projecting, V-shaped flange 42 at its lower end 
5 which presses resiliently against the back wall 20* The 
clip 41, being part of the overall extrusion of the label 
holder 19, extends for the full length thereof along the 
bottom and advantageously can be utilized to receive 
temporary slips and cards, for example, for special 
10 announcements or the like. Additionally, the clip 41, 
shown in Fig. 1 to be supported against the lower flange 
14 of the pricing strip, can provide a measure of resilient 
cushioning in the event the holder is bumped into. 

With reference to Figs. 2 and 3, the label holder 19 
15 is shown supported at different viewing angles, which may 
be desirable for the mounting of electronic labels on the 
lower shelves of a display, to facilitate a more direct 
viewing angle for the customer. For this purpose, an angle 
bracket 43 (Figs. 4 and 5) is provided. The angle bracket 
20 desirably is in the form of a continuous extrusion of 
uniform cross section, of generally L-shaped configuration, 
having a relatively longer leg 44 and a relatively shorter 
leg 45. The angle bracket may be cut to a suitable length, 
for example three inches, and one of the legs thereof 
25 inserted into the downwardly opening slot 38 of the label 
holder mounting strip 34, as shown in Figs. 2 and 3. In 
this respect, the angle bracket is received in the slot 38 
with the mounting tongue 39, but at a position laterally 
displaced therefrom (see Fig. 7) . 

30 When the longer leg 44 of the angle bracket is 

inserted in the slot 38, the shorter leg 45 extends 
forwardly and engages the back wall 20 of the label holder 
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to support the label holder at a somewhat greater upward 
tilt than is reflected in Fig. 1, for example. To increase 
the angle of upward tilt, as shown in Fig. 3, the angle 
bracket 43 is reversed such that the shorter leg 45 thereof 
5 is inserted into the slot 38, with the longer leg 44 
extending forwardly into contact with the back wall 20 of 
the label holder. Desirably, the respective legs 44, 45 of 
the angle bracket may be provided with longitudinally 
extending retaining ribs 46, which engage with a V-shaped 
10 flange 47 located at the lower end of the slot 38 to act as 
a retaining detent for the angle bracket. 

As . will be appreciated, when the label and label 
holder are extended outwardly at increased viewing angles, 
as reflected in Figs. 2 and 3, there is somewhat greater 
15 vulnerability to bumping off the label holder. To this 
end, the angle bracket 43 is formed of a suitable plastic 
material, such as rigid polyvinyl chloride, which has 
considerable resilience for absorbing accidental bumps. 

Figs. 7-10 illustrate a particularly advantageous 
20 forms of mounting clip which can be utilized for mounting 
of the label holder and electronic label in the manner 
shown in Figs. 1-3. The mounting clip of Figs. 7-10 is 
designed to accommodate many of the wide variety of widths 
of pricing channels which are regularly encountered in 
25 connection with the installed base of display shelving. 
The form of mounting clip shown in Figs. 7-10 comprises 
upper and lower sections 50, 51. Preferably, at least the 
upper section 50 is formed of spring sheet metal, and the 
lower section 51 may advantageously be formed of plastic. 
30 However, in appropriate cases, either or both parts may be 
made of plastic or metal materials. 

In the illustrated arrangement, the sheet metal upper 
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part 50 is shaped to provide spaced-apart , upwardly 
extending arms 52 arranged to extend into the upper groove 
of a pricing channel. Located between the upwardly 
extending arms 52 is an offset, upwardly extending mounting 
5 tongue 53. The tongue 53 preferably is integral with the 
main body of the upper clip portion 50, being offset 
therefrom by an integral, outwardly extending section 54. 
The lower edge 55 is disposed at a slight angle of incline, 
as shown particularly in Figs, 9 and 10. The bottom edge 
10 55 preferably is formed with small teeth or serrations, not 
specifically illustrated. 

The lower portion 51 of the mounting clip, preferably 
formed of plastic for convenience, is provided with an 
upwardly opening slot 56 arranged to receive and 

15 frictionally grip the lower edge margins of the upper clip 
portion 50. The slot 56 is formed with an inclined bottom 
57 complimentary to the inclined bottom edge 55 of the 
upper part 50. As is reflected in Figs. 9 and 10, the 
overall height of the assembled clip 50, 51 can be varied 

20 considerably by lateral displacement of the respective 
parts 50, 51 with respect to each other to enable the 
mounting clip to be securely positioned within the upper 
and lower flanges 13, 14 of pricing channels 11 of 
different channel heights. The provision of serrations or 

25 the like (not shown) on one or both of the surfaces 55, 57 
assures that the parts 50, 51, once laterally adjusted to 
a snug fit in a pricing channel, will remain in the 
adjusted relationship. 

Desirably, the mounting tongue 53 is provided with a 
30 punched-out locking tab 58, the free end of which projects 
outward from the plane of the mounting tongue and extends 
in a downward direction to resist removal of the label 
holder, once the label holder is installed on the mounting 
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tongue . 

The mounting of the label holder on a forwardly 
offset tongue of the mounting clip (see representative 
illustrations in Figs* 1-3) provides for a desirable degree 
of resilience in the mounting of the label holder to help 
resist damage from bumps and shocks that might be 
administered in the normal course of events. 

Referring now to Figs. 11-13 of the drawings, there 
is shown an alternative preferred form of mounting clip 
which is designed and constructed to be reversibly 
positioned within a pricing channel in order to accommodate 
channels of different height. The reversible clip, 
generally identified by the reference numeral 60, 
advantageously is formed of a suitable spring steel 
material and includes upper and lower body portions 61, 62 
joined at a slight angle along an intermediate line 63. 
The upper body portion has spaced apart, upwardly extending 
arms 64, and the lower body portion 62 is provided with 
spaced apart downwardly extending legs 65. Between the 
upwardly extending arms is an upwardly extending mounting 
tongue 66 joined integrally with the upper body portion 61 
by an offset section 67. 

Pursuant to the invention, the configuration of the 
mounting clip 60 is such that the distance from the upper 
edges of the mounting tongue 66 to the lower edges of the 
downwardly extending legs 65 is different than (typically 
less) the difference between the upper extremities of the 
arms 64 and the lower extremities of the legs 65. 

In a "normal" orientation of the clip 60 of Figs. 11- 
13, the clip can be installed in a price channel 68, in the 
manner shown in Fig. 12, with the arms 64 and legs 65 
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engaging upper and lower flanges 69, 70 respectively of the 
price channel. The mounting tongue 66 extends outward and 
upward in front of the price channel, for mounting of the 
label holder in a manner previously described. 

5 For a price channel of somewhat narrower dimensions 

than shown in Fig. 12, for example a channel of the 
dimensions shown in Fig. 13, the mounting clip can be 
reversely oriented such that the downwardly extending legs 
65 are received at the lower flange 71 of a price channel 

10 72 and the mounting tongue 66 is inserted against the upper 
flange 73 of the price channel. The two upwardly extending 
arms 64 are then positioned in a generally vertical 
orientation in front of the price channel, in the manner 
shown in Fig. 13. The label holder is then mounted on the 

15 upwardly extending arm portions 64 of the mounting clip, 
which perform the functions of the tongue 66 in the 
previously described example. 

In the mounting clip device of Figs. 11-13, both the 
mounting tongue 66 and the upwardly extending arms 64 are 
20 provided with punched-out tabs 74, 75, projecting generally 
downward but in opposite ways for engagement within the 
downwardly opening slot 38 of the label holder to inhibit 
removal of the label holder once joined with the mounting 
clip. 

25 Figs. 14 and 15 illustrate a modified form of the 

reversible clip shown in Figs. 11-13, in which the main 
body 76 of the clip is of generally arcuate contours, 
provided with spaced apart upwardly extending arms 77 and 
downwardly projecting legs 78 as well as an offset, 

30 upwardly extending mounting tongue 79. To accommodate 
reversible application, each of the arms 77 is provided 
with a punched-out tab 80, and the mounting tongue is 
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provided with a similar tab 81 extending in an opposite 
direction. The manner of mounting and utilization of the 
clip of Figs. 14, 15 is generally the same as that of the 
clip of Figs. 11-13. 

5 Figs. 16-18 illustrate an alternative preferred form 

of mounting clip adapted particularly for shelving of a 
type containing regularly spaced openings in the display 
surface of the shelving. The clip 90 (Fig. 16) 
advantageously may be formed of spring steel strip or other 

10 suitable material and includes a body portion 91 which is 
bent inwardly at the bottom to form a clamping section 92 
and guide flange 93. An upper portion 94 of the mounting 
clip is bent rearwardly from the body 91 to extend in flat 
relation over the top surface 95 of a display shelf, in the 

15 manner illustrated in Fig. 17. At its end, the upper 
portion 94 is provided with spaced apart, downwardly 
extending retaining tabs 96 which are arranged to be 
received in and project through openings 97 in the surface 
of the shelving. The retaining tabs 96 are spaced apart to 

20 correspond with the center-to-center spacing of a pair of 
openings provided in the shelving, and the width of the 
tabs is such as to enable them to be freely received in 
such openings. 

In the shelving arrangement of Fig. 17, the clip 90 
25 is mounted by first inserting its tabs 96 through an 
appropriate pair of openings 97 in the shelving- The 
inherent resilience and flexibility of the spring material 
of the clip enables the lower portion to be displaced 
outwardly of the shelving during this initial step of the 
30 installation. Once the tabs are positioned in the proper 
openings, the lower portion of the clip can be pushed 
rearwardly until the guide flange 93 clears the lower edge 
98 of the pricing channel 99, which locks the mounting clip 
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in position. 

The mounting clip 90 includes a staiaped-out , 
forwardly offset and upwardly extending mounting tongue 
100, which is integrally attached to the body by a forward 
5 offset 101 and is arranged to be received within the 
downwardly opening slot 38 of a label holder 19, in a 
manner previously described, such that the label and label 
holder are securely mounted at the front of the shelving. 

In the illustration of Fig. 17, the label housing is 
10 more or less vertically oriented. In order to provide 
upwardly tilted viewing angles, an angle bracket of the 
type shown in Figs. 4 and 5 can be employed, in the manner 
heretofore described. 

Fig. 18 illustrates the mounting clip 90 of Fig. 16 
15 installed at the front of a display shelf having a slanted 
front surface 102, but no price channel of the conventional 
type. The installation of the clip 90 to such a shelf is 
similar to that described in connection with Fig. 17, in 
that the retaining tabs 96 are initially installed in a 
20 pair of spaced openings in the shelf upper surface. The 
selection of openings is such that the front body 91 of the 
mounting clip is resiliently displaced to a larger than 
normal angle at the juncture 103 with the upper portion 94. 
Accordingly, the resilient action of the spring material 
25 tends to press the lower clamping portion 92 of the clip 
inwardly against the front lower comer 104 of the shelving 
to retain the clip securely in position. The mounting of 
the label and label holder on the clip is as previously 
described. 

30 Fig. 19 illustrates a modified form of label holder 

which comprises an extruded section of uniform cross 
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section comprising a back wall 110 and upper and lower 
outwardly extending flange walls 111, 112. Both of the 
flange walls have recesses 113, 114 adjacent the back wall 
110, for the reception of edge flanges of an electronic 
labll enclosure, shown in broken lines at 115. The holder 
of Fig. 19 includes a co-extruded pad 116 of soft plastic 
material projecting slightly forward from the surface of 
the back wall 110, adjacent at least one of the recesses 
113, 114. When an electronic label unit is pressed into 
the' holder, the flange walls 111, 112 are displaced 
sufficiently to allow the edge flanges of the label to be 
received in the recesses 113, 114, and the soft pad 116 
serves to press outward on the label enclosure to retain it 
tightly in position. 

L5 At the front of the label holder, a clear cover 117 

is provided, which is co-extruded with the remainder of the 
holder, being attached thereto by a co-extruded living 
hinge portion 118 extending along the upper flange wall 
111. At its lower end, the cover is provided with a 

20 locking section 119 that can be snapped over a bead flange 
120 at the front of the lower flange wall 112 to retain the 
cover in a normally closed position. Advantageously, a 
small clearance space is provided between the cover 117 and 
the front 115 of the electronic label to provide a measure 

25 of protection against bumping of the cover. 

As in the case of the label holder shown in Figs. 1- 
3, the label holder of Fig. 19 incorporates a mounting 
strip 121 which is co-extruded with the label holder and is 
flexibly attached thereto by a co-extruded living hinge 
30 portion 122. AS will be understood, the label holder of 
Fig. 19, is advantageously mounted to the front of a 
display shelf by means of a mounting clip device such as 
described herein, with provision for setting desired 
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viewing angles by installation of an angle bracket as shown 
in Figs. 4 and 5 herein. 

Although it is not a preferred method of mounting the 
label holder, the mounting strip 121 can be configured to 
5 provide a flat back surface 123 which, in a particular 
case, can be adhesively secured to the front of a display 
shelf. 

The label holder of Fig. 19 desirably incorporates an 
integrally extruded resilient clip 124 along the lower 
10 portion of the back wall.' Among other things, the clip 124 
enables a special temporary sign or the like 125 to be 
attached to the electronic label to call special attention 
thereto, for example. 

in any of its various forms, the devices of the 
15 invention provide for significantly improved and economical 
mounting and display of electronic labels. The devices of 
the invention take into consideration the relatively high 
cost of such labels and their somewhat delicate nature, in 
providing for secure but resilient mounting of the 
20 electronic label in a manner to inhibit unauthorized 
movement or removal and to provide a reasonable measure of 
protection against accidental shocks and bumps from grocery 
carts or the like. 

A particularly advantageous feature of the label 
25 holder is the provision of a simple, integrally, flexibly 
attached mounting strip, which not only provides for the 
expedient mounting of the label holder at the front of 
display shelving, but also provides for the reception of a 
resilient angle bracket by which the viewing angle of the 
30 electronic label may be optimally established. 
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The device of the invention can be associated with a 
variety of simple, effective mounting clips, which enable 
the label holder to be easily and securely mounted to 
existing pricing channels, where such exist, or to the 
front of metal shelving provided with regularly spaced 
openings along the top surface of the shelf. The mounting 
clip shown in Figs, 7-10 is of an advantageous two-part 
construction wherein the mating parts are relatively 
laterally adjustable along the line of mating inclined 
surfaces. This provides for a wide adjustment of the 
vertical dimension of the mounting clip, to accommodate a 
wide variety of pricing channels. In the forms of mounting 
clips shown in Figs. 11-15, one-piece mounting clips, 
formed of spring steel or the like are configured and 
dimensioned for reversible orientation such that, in one 
orientation the clip fits effectively in pricing channels 
of a first range of sizes, and in a second orientation the 
clip fits in pricing channels of a second range of sizes. 
Yet a third form of the clip attaches to openings in the 
20 top surface of perforated metal shelving. 

In any of the forms of mounting clips disclosed 
herein, a forwardly displaced, upwardly extending mounting 
tongue is positioned to receive and retain a portion of the 
mounting strip flexibly attached to the label holder. In 
the case of the reversibly orientable, one-piece mounting 
clips of Figs. 11-15, upwardly extending arms of the clip 
serve in the functional capacity of an upwardly extending 
mounting tongue when the clip is "reversely" oriented. 

It should be understood, of course, that the 
specific forms of the invention herein illustrated and 
described are intended to be representative only, as 
certain changes may be made therein without departing from 
the clear teachings of the disclosure. Accordingly, 
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reference should be made to the following appended claims 
in determining the full scope of the invention. 
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We claim: 

11. A device for mounting and displaying an electronic 



2 



label or the like at the front of a product display shelf 

3 which comprises, 

4 (a) a label holder formed of plastic material and shaped 

5 and sized to receive and display an electronic label, 

6 (b) a mounting strip permanently flexibly attached to an 

7 upper portion of said label holder and having a portion 

8 disposed rearwardly of a back wall of said label holder, 

9 (c) said mounting strip portion being provided with a 

10 downwardly opening slot, and 

11 (d) a mounting element fixed to the front of said product 

12 display shelf and having an upwardly extending mounting 

13 tongue received in said downwardly opening slot and 

14 supporting said label holder and electronic label in front 

15 of said display shelf. 

12. A device according to claim 1, wherein 

2 (a) said label holder has a predetermined length, 

3 (b) said mounting strip extends for a length equal to the 

4 length of said label holder, 

5 (c) the mounting tongue of said mounting element has a 

6 width substantially less than the length of said mounting 

7 strip and is received in a fractional length portion of 

8 said mounting strip. 

13. A device according to claim 2, wherein 

2 (a) an angle bracket having an upwardly extending portion 

3 and an outwardly extending portion is mounted with said 

4 upwardly extending portion inserted in the downwardly 

5 opening slot of said mounting strip and the outwardly 
extending portion extending forwardly into contact with a 
back wall portion of said label holder to support said 
label holder and said electronic label at a predetermined 

9 viewing angle. 
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14. A device according to claim 3, wherein 

2 (a) the respective portions of said angle bracket are of 

3 different length, and 

4 (b) said respective portions are alternatively insertable 

5 into said downwardly opening slot whereby to present 

6 outwardly extending portions of different length for 

7 supporting said label holder and label alternatively at 

8 different viewing angles. 

15. A device according to claim 3, wherein 

2 (a) said angle bracket is formed of resilient plastic 

3 material to accommodate limited pivoting motion of said 

4 label holder in response to external force. 

16. A device according to claim 1, wherein 

2 (a) said label holder and said mounting strip are formed 

3 as a continuous extrusion, and 

4 (b) said mounting strip is joined with said label holder 

5 by a continuously co-extruded living hinge of soft plastic 

6 material . 

17. A device according to claim 1, wherein 

2 (a) said label holder includes upper and lower forwardly 

3 extending flange walls, 

4 (b) said flange walls being spaced apart a distance to 

5 closely and snugly receive an electronic label, 

6 (c) a clear plastic cover extending over the face of said 

7 electronic label and being spaced therefrom. 

18. A device according to claim 7, wherein 

2 (a) said cover is provided at one edge with a co-extruded 

3 hinge portion mounted to one of said flange walls. 

19. A device according to claim 8, wherein 
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2 (a) said co-extruded hinge portion is co-extruded with 

3 said one flange wall, 

1 10. A device according to claim 1, wherein 

2 (a) said back wall is formed with an integrally extruded 

3 clip portion adjacent a bottom edge of said back wall and 

4 defining a downwardly opening slot for the reception of a 

5 conventional label element. 

1 11. A device according to claim 7, wherein 

2 (a) the electronic label is provided along its upper edge 

3 with an upwardly projecting edge flange, and 

4 (b) the upper flange wall of said label holder is formed 

5 with a recess for the reception of said edge flange. 

1 12. A device according to claim 11, wherein 

2 (a) the back wall of said label holder is formed with a 

3 co-extruded pad of soft plastic material in a region 

4 adjacent said upper flange wall to bear resiliently against 

5 a portion of said electronic label positioned in overlying 

6 relation therewith. 

1 13. A device according to claim 1, wherein 

2 (a) said mounting element is formed at least in part of 

3 spring metal material, whereby, said mounting tongue 

4 provides for resilient mounting of said label holder. 

1 14. A device according to claim 1, wherein 

2 (a) said mounting element is adapted for reception in a 

3 pricing- channel and is formed of upper and lower parts, 

4 (b) said parts being adapted for laterally sliding 

5 relation with a lower edge portion of said upper part 

6 slidably engaging an upper edge portion of said lower part, 

7 (c) said upper and lower edge portions being inclined 

8 with respect to said display shelving, whereby the 
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9 effective height of said mounting element can be adjusted 

10 to fit a variety of sizes of pricing channels. 

1 15. A device according to claim 14, wherein 

2 (a) one of said parts is formed of sheet metal, 

3 (b) the other of said parts is formed of plastic, 

4 (c) the part formed of plastic is formed with a slot for 

5 the reception of the part formed of sheet metal. 

1 16. A device according to claim 15, wherein 

2 (a) the inclined edge of said one part is formed with 

3 serrations or the like for engagement with the inclined 

4 edge of said other part. 

1 17. A device according to claim 1, wherein 

2 (a) said mounting tongue is formed with a staked-out 

3 retaining tab positioned for engagement with said mounting 

4 strip to inhibit separation of said mounting strip from 

5 said mounting tongue. 



1 18. A device according to claim 1, wherein 

2 (a) said mounting element is adapted for reception in a 

3 pricing channel mounted on said product display shelf, 

4 (b) said mounting element comprises a one-piece section 

5 of spring metal material formed with a body portion, 

6 upwardly extending portions, downwardly extending portions 

7 and a mounting tongue extending outwardly and upwardly from 

8 said body portion, 

9 (c) the distance between extremities of said downwardly 

10 extending portions and of said mounting tongue is different 

11 than the distance between extremities of said downwardly 

12 extending portions and said upwardly extending portions, 

13 (d) said mounting element being adapted for installation 

14 in said pricing channel alternatively in one orientation, 

15 in which the mounting element engages said pricing channel 
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16 by said upwardly and downwardly extending portions, and a 

17 second orientation, in which the mounting element engages 

18 said pricing channel by said mounting tongue and said 

19 downwardly extending portions. 

1 19. A device according to claim 18, wherein 

2 (a) said upwardly extending portions and said mounting 

3 tongue are formed with staked-out, downwardly extending 

4 tabs for alternative reception in said downwardly opening 

5 slot. 

1 20. A device according to claim 1, wherein 

2 (a) saia mounting element is adapted for mounting at the 

3 front of shelving provided with regularly spaced openings 

4 along the surface of the shelving, 

5 (b) said mounting element is formed of spring metal 

6 material and comprises a pair of spaced apart downwardly 

7 extending tabs adapted for reception of a pair of spaced 

8 openings in said shelving, 

9 (c) said mounting element further comprising a clamping 

10 portion adapted for reception over bottom portions of said 

11 shelving. 
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GUIDANCE SYSTEM USING CHANGEABLE SIGNS 

FIELD AND BACKGROUND OF THE INVENTION 
The present invention relates to guidance systems and in particular to such 
systems using changeable signs to lead a person to a predefined target 

Many human activities involve the need to reach a predefined location or 
object. Guidance means for choosing a preferred route or for identifying the 
target location or object are in common use. usually in the form of signs. Such 
signs, clearly visible from a fair distance, allow a person to choose the route to 
the target without interrupting the travel or risking travel safety. However, when 
the number of possible routes or targets is large, the use of common signs 
becomes impractical, because too much visual infomiation must be displayed 
and then read and interpreted during travel. A changeable sign system capable 
of providing selectively guidance signals relating to a specific route or target of 
an individual, could be highly advantageous in such circumstances. 

An example of an existing environment using changeable signs displaying 
route and target information is the so-called pick-to-light (PTL) system for 
warehouses. Such commercial systems and their advantages are described in 
the article "Pick-to-light directs productivity: however you store materials, PTL 
indicators make for timely and accurate orderpicking" by Schwind, Gene F.. 
Material Handling Engineering. Dec 1993. Page 43. downloaded through 
Compuserve Information Services. In such pick-to-light systems, the pick 
assignments are stored in a central computer. The central computer 
communicates with terminals positioned next to stock locations. When a certain 
pick assignment is activated by the central computer, lights in the corresponding 
tenninals are tumed on to provide the picker with clear visual guidance signals. 
Additional infomiation may be generated by the central computer and displayed 
by the terminal, such as information relating to the pick quantity. The temninal 
may also include input means for keying-in and uploading pick r ports. Other 
prior art references relating to pick-to-light systems include US patents 
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3,739,339 to Hillhouse et al., 3,908,800 to Drapeau and 4,346.453 to Drapeau 
et aL 

While having many advantages regarding productivity and accuracy^ the 
existing pick-to-light systems have two major limitations: they can serve only a 
single picker or a small number of pickers operating simultaneously, and they 
require a costly communication infrastructure between the central computer and 
all terminals. 

OBJECT AND BRIEF SUMN4ARY OF THE INVENTION 
The following tenns will be used herein as follows: 

1 . Assignment — a task to be performed including traveling toward and 
reaching a target location. 

2. Operator — a human individual executing an assignment while traveling 
by foot or by a vehicle. 

3. Guidance — the infonnation provided to an operator for aiding in 
choosing a prefen-ed route and/or in identifying the target location or Item. 

4. Sign — an object positioned next to traffic routes or target locations for 
displaying guidance information viewable by an operator from a fair 
distance and usable by operator without interrupting travel. Signs may 
incorporate lights and symbols for visibility and clarity. 

5. Changeable sign ~ a sign which changes the infonnation displayed 
thereon upon receiving an extemal signal. 

6. Central computer — • a computer storing assignment information. 

The main object of the present invention is to provide a guidance system 
using changeable signs, which system can serve simultaneously a large number 
of operators and does not require a central computer, or a communication tink 
between a central computer and the signs. Another object of the present 
invention is:to provide an assignment reporting system operable in conjunction 
with said guidance system. 
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According to one aspect of the present invention, there is provided a 
guidance system for guiding a user to selected targets among a plurality of 
targets located within a defined area, comprising: 

a portable unit to be carried by the user, including a memory for storing 
target information identifying a selected target within said defined area, and a 
transmitter for signals identifying the selected target within said defined area; 

and at least one changeable guidance sign at a predetenmined location 
within said defined area, said changeable guidance sign including a receiver for 
receiving signals transmitted by said portable unit, a memory for storing 
guidance information relating the locations of said plurality of targets with 
respect to said predetennined location of the changeable guidance sign, a 
display for displaying the stored guidance information of the location of a target 
corresponding to as signal transmitted from said portable unit and received by 
the changeable guidance sign. 

According to another aspect of the present invention, there is provided a 
guiding system for guiding a user to selected targets among a plurality of targets 
located within a defined area, comprising: 

a portable unit to be earned by the user, including a memory for storing 
target information identifying a selected target within said defined area, and a 
transmitter for transmitting signals identifying the selected target within said 
defined area; 

a plurality of target devices, one at each of said target locations, each of 
said target devices including a receiver for receiving target signals transmitted 
by said portable unit, and a target indicator for indicating that a received target 
signal identifies the respective target; 

and a computer for storing said target data identifying the targets wrthin 
said defined area, and for communicating with said portable unit to download 
into their respective memories the target information identifying selected targets 
within said defined area. 

A number of applications of the invention are d scribed for purposes of 
example, including a warehouse for storing a large number of articles, a 
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museum having a large number of exhibits, and a parking garage having a 
large number of parking spaces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic illustration of a layout of a guidance system according 
to the present invention. 

Fig. 2A— C are schematic illustrations of the signs in the system of Fig. 1. 

Fig. 3 is a schematic block diagram of a portable unit according to the 
present invention. 

Fig. 4 is a schematic block diagram of a changeable traffic sign according 
to the present invention. 

Fig. 5 is a schematic block diagram of a changeable target sign according 
to the present invention. 

Fig. 6A— C are examples of data structures maintained in and 
communicated between various components of the present invention. 

Fig. 7A— C are examples of alternative data structures maintained in and 
communicated between various components of the present invention. 

Fig. 8 is a schematic block diagram of a changeable traffic sign with a 
multiple signal unit 

Fig. 9 is a flowchart describing the operation of the present invention. 

Fig. 10 is a schematic illustration of a layout of another variation of the 
guidance system according to the present invention. 

Fig. 1 1 is a flowchart describing the operation of the variation of Fig. 10. 

Fig. 12 is a schematic illustration of an altemative layout of a variation of 
the guidance system according to the present invention. 

Fig. 13 is a block diagram of a changeable target sign adapted to the 
variation of Fig. 12. 

Figs. 14A-D illustrate the data in the assignment memory, guidance table, 
guidance signal and assignment table, according to the variation of Fig. 12. 

Fig. 15 is a flowchart describing the operation of the variation of Fig. 12. 

4 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Reference is now made to Fig. 1 and 2A— C illustrating a layout of 
a prefen-ed embodiment of the present invention, where the guidance system of 
5 the present invention is used to aid operators in executing pick assignments in a 
warehouse. 

Warehouse 10 accommodates grouped merchandise items (not 
shown) on shelves 21. Passageways 20 allow access to the merchandise items. 
At each junction formed by the passageways there is provided a changeable 

10 traffic sign 15. A changeable target sign 16 is positioned next to each group of 
identical merchandise items. The entire area is divided into cells by coordinates 
9, to allow coarse location identification by coordinates such as B5. H11 etc. It 
would be appreciated that such coarse identification of locations can 
alternatively use room numbers, aisle numbers or other symbols; and the temi 

15 "coordinates" should be interpreted hereinafter in its broader sense, as symbols 
coarsely identifying localities within the operational area. 

An operator, using empty cart 13E and a portable unit 14 attached 
to the cart, reports at a check-in unit 12. Upon identifying the operator, central 
computer 11 allocates an assignment for the operator and downloads it to 

20 portable unit 14 through check-in unit 12, Upon receiving a "Green" light from 
traffic light 26 of the check-in unit (Fig. 2C), which confinns the successful 
download of the assignment infomiation. the operator enters the first junction. 
By communicating with the changeable traffic sign 15. the portable unit 14 
transmits thereto traffic information signals, transfomied thereon into visible 

25 traffic directions. When aniving to a line of sight with the target destination, as 
identified by the target sign ID transmitted by the portable unit 14. the respective 
target sign 16 responds with a visible signal, identifying the adjacent target 
location. The operator may use an optional operator interface 32 on portable 
unit 14 (Fig. 3) to enter assignment report infonmation into the portable unit. 

30 such as the extent of the assignment completion. After the assignment 
completion, the operator moves to th n xt traffic sign 15. wher he receives 
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directions which lead him either to the next assignment, or toward the checkout 
unit 17. where portable unit 14 uploads assignment r port information, and then 
the loaded cart 1 3L has completed its loading assignm nt. 

Fig 2A illustrates (the appearance of) a changeable traffic sign 1 5. 
Infrared receiver (or transceiver, according to the selected embodiment) 23 is 
operative to communicate with portable unit 14. Light an-ows 22A, 22L and 22R 
are actuated to guide the operator to move ahead, to the left or to the right, 
respectively. Alphanumeric sign 22D displays infonmation identifying the 
operator or the assignment. 

Fig. 2B illustrates a target sign 16. Infrared receiver (or 
transceiver, according to the selected embodiment) 25 is operative to 
communicate with portable unit 14. Light 24L signals to identify the selected 
target, and alphanumeric display 24D operates to display the operator's ID and 
assignment infonnation, e.g. the quantity of items to be picked. 

Fig. 2C illustrates a terminal unit functioning as a check-in unit 1 2 
(or as a checkout unit 17). The terminal unit communicates with portable unit 14 
through IR transceiver 27. Red-Green lights 26 provWe the operator with visible 
indication whether the upload/download of information from/to the portable unit 
has been completed. 

Reference is now made to Fig. 3 which is a block diagram of 
portable unit 14. Portable unit controller 30 controls the operation of the unit. 
Operator ID register 34 includes the operator's name or code, which is 
preloaded during the unifs initialization, and is used to identify the operator 
when uploading or downloading assignment infomfiatlon, and when 
communicating with traffic and target signs to identify the operators identity 
thereon. Operator interface 32, e.g. a keyboard and LCD display, is used to 
key-in the operator's ID, to be stored in register 34, and assignment report 
infonnation. to- be stored in assignment memory 31. Assignment memory 31 

* 

contains assignment infonnation downloaded fi-om computer 11 through 
check-in unit 12, and report Information keyed-in through operator interface 32. 
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Infrared transmitter 36 and receiver 38. driven through drivers 35 
and 37, respectively, are operative to communicate with traffic signs 15, target 
signs 16, check-in units 12 and check-out units 17. Power supply 33 energizes 
all other parts of the portable unit 14. 
5 Fig. 4 is a block diagram of the changeable traffic sign 1 5 of Fig. 1 . 

Controller 40 controls all the operations of the sign. Guidance table 41 includes 
preloaded infonnation useful for guiding the operator, as will be described in 
relation to Figs. 6B and 7B below. Traffic display 22, driven through driver 43, 
shows visual guidance signals as described in relation to Fig. 2A. The visual 

10 guidance signals are displayed for a predetermined delay after the actuating 
signal, received from portable unit 14, ceases. Receiver 44, driven through 
driver 45, is operative to receive signals from portable units 14. Transmitter 47 
and driver 46 are optional for transmitting signals to portable units 14, if the 
embodiment of Figs 7A-C is selected. Power supply 42 energizes the other 

15 parts of the changeable traffic sign. 

Fig. 5 is a block diagram of the changeable target sign 16 of Fig. 
1. Controller 50 controls all the operations of the sign. Target ID register 51 
includes preloaded target ID infonmation identifying the target, e.g. the code of 
the adjacent items identified by the sign. Target display 24. driven through driver 

20 53. shows visual signals as described in relation to Fig. 2B. The visual signals 
are displayed for a predetemiined delay after the actuating signal, received from 
portable unit 14, ceases. Receiver 54, driven through driver 55. is operative to 
receive signals from portable units 14. Transmitter 57 and driver 56 are optional 
for transmitting signals to portable units 14. if the embodiment of Figs 7A-C is 

25 selected. Power supply 52 energizes the other parts of the changeable target 
sign. 

Figs. 6A-C and 7A-C relate to two preferred embodiments of the 
data distribution between the portable unit and the changeable signs; The 
embodiment of Figs. 6A-C simplifies the portable unit and allows receive-only 
30 operation of the changeable traffic signs 15. The embodiment of Figs, 7A-C 
simplifies the data stored in the changeable traffic signs, but requires more 
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complicated data in the portable units as well as receive-transmit capability at 
the changeable traffic signs 15. 

Fig. 6A illustrates the data stored in the assignment memory 31 of 
portable unit 14 in Fig. 3, according to a first prefen-ed embodiment. Each line 
5 describes a separate assignment. Each assignment is described by its target 
location coordinates (9 of Fig. 1), the ID of the target, corresponding to the 
content of the respective target ID register 51 (Fig. 5). and the assignment 
details. Memory space is reserved for report information for each assignment, to 
be keyed-in, upon assignment completion, through operator interface 32 (Fig. 

10 3). Fig. 6B describes the contents of the guidance table 41 of Fig. 4 in said first 
preferred embodiment. Each traffic sign 15 includes a specific, preloaded table 
which contains directions to each possible coordinate designation. Thus, in the 
example of Fig. 6B, coordinate A1 (see 9 in Fig. 1) con-esponds to the direction 
"LEFT*, i.e. in order to reach the location A1, the operator should turn left at this 

15 specific sign. Other coordinates in the table may match directions such as 
"AHEAD" or "RIGHT' according to their actual physical location. Obviously, 
different signs will include different tables, according to their physical location. 
The table for each sign can be prepared manually or by using computer 
assistance. Fig. 6C relates to the same first preferred embodiment, describing 

20 the guidance signal transmitted continuously by portable unit 14 through 
transmitter 36 (Fig. 3). The guidance signal includes the target location, the 
target ID and the target details (all fi-om Fig. 6A). and the operator ID (from 
register 34 of Fig. 3). When this guidance signal is received by a traffic sign (Fig. 
2A) the sign displays the traffic direction according to the guidance table of Fig. 

25 6B, and also shows the operator's ID, to avoid ambiguity among neighboring 
operators. When the signal is received by a target sign (Fig. 28), the sign 
examines the signal's '^target ID" contents, and if there is a match, the sign 
provides an eye-catching, visible signal and displays the operator ID and 
assignment details. 

30 It would be appreciated that addressing (in Fig. 6A) each target by 

both its coordinates and target ID code is just a matter of practical 
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considerations. In an application such as a warehouse, there are two 
advantages to this approach: (a) locations in a warehouse accommodating 
20.000 items may still be coarsely identified by. say, 100 coordinate symbols 
(A1-J10), sufficient for navigation among the changeable traffic signs, which will 
reduce the size of and simplify the guidance table included in each traffic sign; 
(b) items in the warehouse may be moved from time to time to different 
locations; the target sign will then be moved with the con-esponding items, the 
central computer will be updated to associate the moved items with their new 
location coordinates, but no change will be required in the memories of the 
traffic and target signs. In other applications, however, where targets are fixed In 
their location, Fig. 6A may be modified by eliminating the 'Target Location" 
column, in Fig. 6B the "Location" column will be replaced by 'Target ID" column 
for specifying the directions from each sign to each target ID. and in Fig. 6C the 
"Target Location" data will be eliminated from the guidance signal. 

Fig. 7A illustrates the data stored in the assignment memory 31 of 
portable unit 14 in Fig. 3, according to a second preferred embodiment. Each 
line describes a separate assignment Each assignment is described by its 
entire route to the target location, the ID of the target, and the assignment 
details. The route is defined by a series of consecutive traffic signs and the 
directions preassigned for each such sign; for example, assignment number 1 in 
Fig. 7A reads: "at sign #1 turn left; then, at sign #3 turn right; at sign #6 go 
straight ahead and at sign #8 tum right; then you are expected to hit item #1234 
where you pick four boxes". Memory space is reserved for report infonmation for 
each assignment, to be keyed-in. upon assignment completion, through 
operator interface 32 (Fig. 3). Fig. 7B describes the contents of the guidance 
table 41 of Fig. 4 in said second preferred embodiment, which is simply the sign 
identification number used in the route directions of Fig. 7A. Fig. 7C relates to 
the same second preferred embodiment, r describing the guidance signal 
transmitted continuously by portable unit 14 through transmitter 36 (Fig. 3). The 
guidance signal includes the operator ID, and th n the next segment of the 
assignment, which is a pair of eith r a sign # + direction (L/R/A). or the target ID 
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+ assignment detail, all taken from the assignment memory of Fig. 7A. In this 
case, the portable unit 14 communicates with changeable signs (traffic 15 and 
target 16). to actuate a visual response corresponding to the signal, and then 
receives an acknowledge signal from the sign, which causes the message 
transmitted by the portable unit to change to the consecutive message from the 
assignment memory (Fig. 7A). 

The calculation of the contents of the assignment memory, 
according to eHher Fig. 6A or 7A, is preferably made by central computer 1 1 of 
Fig. 1 and is downloaded to the portable unit 14 through check-in unit 12. The 
calculation uses mapping information entered manually to associate target IDs 
with physical locations, and in Fig. 7A also route selection algorithms, such as 
those used in many navigation applications, to determine a preferred route for 
reaching the target. Altematively. a manual planning of each assignment can be 
made by a human attendant, and keyed-in into central computer 1 1 . 

The reliability of the embodiment described in Figs. 7A-C is 
strongly dependent upon a flawless operation of the operator and all signs; a 
malfunction in a single sign, or a single unawareness to a traffic signal, may 
break the logical continuity of the route directions, thus leading to unresolvable 
situations. For this reason, the embodiment of Figs. 6A-C is preferable and. 
unless othenvise specified, will be used hereinafter. 

Fig. 8 describes a prefen-ed embodiment for a changeable traffic 
sign, for environments where many operators operate simultaneously. In such a 
case, using the traffic sign of Figs. 2A and 4 may be insufficient, as several 
operators may approach the same traffic sign simultaneously. This embodiment, 
adapted as an example to the case of Figs. 6A-C (no transmission capability is 
needed in the sign) receives guidance signals from portable units 14 through 
receiver 44. In this case, the transmission of guidance signals (Fig. 6C) should 
preferably occur wrth-random intervals, so that if signals from two portable units 
14 happen to coincide, then the next signals will probably be received without 
interference. When a proper signal is received by changeable traffic sign 15 of 
Fig. 8. sign controller 80 assigns it to one of the plurality of displays 82A...82N; if 
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another signal is received before the first one expires, it is displayed on the next 
available display of 82A...82N. and so on. 

Fig. 9 is a flowchart, summarizing the operation of a preferred 
embodiment of the system according to the present invention; reference is also 
made to Fig. 1. In block 90 the operator reports at check-in unit 12. where, in 
block 91. his assignment list is downloaded to his portable unit 14 in the form of 
a guidance table (e.g. Fig. 6A). A green light 26 on check-in unit 12 indicates 
that the download process has been completed, and the operator moves into 
the warehouse area, facing the first changeable sign (block 92). which is a traffic 
sign (blocks 93, 94). Traffic sign 15 receives a guidance signal (e.g. Fig. 6C) 
and responds with displaying traffic directions, by matching the direction 
instruction (from Fig, 6C) with the target location coordinates, according to the 
guidance table of Fig. 6B. The operator ID included in the guidance signal, is 
preferably also displayed by traffic sign 15, to assure the operator that the 
displayed message relates to him. The displayed traffic direction, e.g. in a form 
of an illuminated arrow, leads the operator to the next changeable sign (block 
92), which is either a traffic sign or a target sign (block 93). If it is a traffic sign, 
the procedure described above repeats; if it is a target sign, at block 95 the sign 
with the matching target ID responds to the guidance signal (Fig. 6C) by blinking 
with an eye-catching light and displaying the assignment details, along with the 
operator ID. taken from the guidance signal of Fig. 6C. The operator then 
executes the assignment (still in block 95), and. if appropriate, keys-in report 
information into portable unit 14 . If the assignment has been the last 
assignment, as indicated in the contents of the assignment (e.g. "pick 8 boxes 
and report at checkout #6"). the operator moves then to a checkout unit 17. 
where the report infomiation is uploaded from portable unit 14 to central 
computer 11 via checkout unit 17. If the assignment has not been the last one in 
the assignment memory (Fig. 6A), the operator approaches the next traffic sign 
and the procedure described above is executed once again. 
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Another preferred embodiment will be described herein relating to 
a guidance system for museum visitors interested in visiting selected exhibits. 
This embodiment is described below in reference to Figs. 2A, 2B, 3. 4, 5, 6A-C 
10 and 11. 

Fig. 10 describes a museum 100 with halls and passageways 104 
enabling visitors to access and observe exhibits. A target sign 16 is placed next 
to each exhibit. Traffic signs 15 are placed at each junction. At each entrance 
door 101E there is a basket 102E containing portable units 14. which are hand 
held units (Fig. 3, with receiver 38 and receiver driver 37 eliminated). At each 
exit door 101X. there is a basket 102X where the visitors return the portable 
units 14 upon leaving the museum. 

Reference is now made to Fig. 1 1 , describing the operation of the 
system of Fig. 10. In block 110 the visitor receives his portable unit 14 at 
entrance door 101E. In block 111 the visitor uses operator interface 32 (Fig. 3) 
to key-in his ID (e.g. name), and a selected list of exhibits, each identified by its 
location coordinates and exhibit code, as taken from the exhibition catalog or 
map. This infonnation establishes the contents of registers 31 and 34 of Fig. 3. 
according to a simplified version of the table of Fig. 6A, where the "assignment 
details" and "report" columns are eliminated. Then the visitor moves into the 
museum area, facing the first changeable sign (block 1 12), which is a traffic sign 
(blocks 113. 114). Traffic sign 15 receives a guidance signal (Fig. 6C. with the 
"Assignment Details" eliminated) and responds with displaying traffic directions, 
by matching the direction instruction (from Fig. 6C) with the target location 
coordinates, according to the guidance table of Fig. 6B. The visitor ID included 
in the guidance signal, is preferably also displayed by traffic sign 15, to assure 
the visitor that the displayed message relates to him. The displayed traffic 
direction, e.g. in a fonn of an illuminated anrow, leads the visitor to the next 
changeable sign (block 112), which is either a traffic sign or a target sign (block 
113). If it is a traffic sign, the procedure ^lescribed above repeats; if it is a target 
sign, at block .115 the sign with the matching target ID responds to the guidance 
signal (Fig. 6C) by blinking with an eye-catching light, along with the visitor ID 
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taken from the guidance signal of Fig. 6C. The visitor then observes the exhibit 
(still in block 95). If the exhibit has been the last one on the list, as indicated on 
the display, the visitor moves to an exit door 101X. where he returns his 
portable unit 14 into basket 102X. If the exhibit has not been the last one in the 
5 assignment memory (Fig. 6A), the visitor approaches the next traffic sign and 
the procedure described above is executed once again. 



Another variation of a warehouse guidance system will be 
described in reference to Figs. 12-15. In this variation, there are no specific 

10 entrance or exit gates; instead, guidance and/or reporting information is 
communicated to and from the portable units throughout the warehouse area via 
a wireless communication link. This allows frequent, flexible changes of the 
assignments even during their execution. 

Fig. 12 illustrates warehouse 120, where central computer 11 is 

15 linked to a plurality of infrared transceivers 127 deployed throughout the 
warehouse ceiling to communicate with all changeable target signs 126, 
changeable traffic signs 15 and portable units 124. Such infrared 
communication links are known in the art and operate commercially. 
Transmission is usually made by broadcasting coded signals, including address 

20 infomnation identifying specific units. Each unit which includes an infrared 
receiver examines the received signal, and takes into account only messages 
addressed to it, according to the contents of address register 34 (Fig, 3), 48 
(Figs. 4 and 8) or 51 (Figs. 5 and 13). Uploading information is made by 
portable units 14 (Fig. 3) by employing transmitter 36 to communicate with any 

25 of the ceiling transceivers 127 (Fig. 12). 

Fig. 13 describes a prefen-ed embodiment of the changeable 
target sign according to the variation of Fig. 12. It is similar to the changeable 
target sign 16 of Fig. 5, except that storage device 131, including assignment 
table information (see Fig. 14D), is added. 

30 Fig. 14A describes the contpnts of the -assignment memory 

register 31 of portable unit 14 (Fig. 3) according to the variation of Fig. 12. The 
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contents is a list of assignments, each identified by a target ID. This list can be 
downloaded or modified by central computer 1 1 , by communication between the 
central computer and a selected portable unit through ceiling transceivers 127. 
The list contains just the target ID. and memory space is reserved for keying-in 
report information via operator interface 32 (Fig. 3). Fig. 14B describes the 
contents of guidance table 41 (Figs. 4 and 8), assigning a direction ("left", 
"right", "ahead") from each traffic sign 15 to each active target. This information, 
relating only to active targets (i.e. targets which are associated with current 
assignments), is computed by central computer 11 and is downloaded 
selectively to relevant traffic signs 15, according to a reasonable path of the 
operator: in one case all traffic signs can receive guidance signals to all active 
targets; in another case, to save communication time between the central 
computer and the traffic signs, signs which are remote from the path of the 
operator may be not communicated. Fig, 14C describes the contents of the 
guidance signal transmitted continuously by portable unit 14 via transmitter 36. 
It includes the target ID, to be identified and responded to by traffic signs and 
the con-esponding target sign, and the operator ID to be displayed on the 
responding signs, to avoid ambiguity with directions aimed at neighboring 
operators. Fig. 14D describes the contents of assignment table 131 (Fig. 13). 
which has been added to this variation. This information is downloaded to the 
target sign by central computer 11 via ceiling transceivers 127 (Fig. 12). When 
an operator identifies himself by transmitting the guidance signal (Fig. 14C). the 
assignment details coresponding to this operator, along with a guidance signal 
and the operator's ID. are displayed on the changeable target sign 126. 

Fig. 15 summarizes the operation procedure of the variation of Fig. 
12. In block 150 the operator awaits near a sign. As no assignment has been 
downloaded yet to his portable unit, his portable unit transmits no signal and 
hence no response is received. In block 151 central computer has selected and 
computed an assignment for the operator, and accordingly transmits the 
contents of the assignment memory 31 to the operator's portable unit 14 (Figs. 3 
and 14A), the contents of guidance table 41 (Figs. 41 and 14B) to all relevant 
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traffic signs 15. and the contents of assignment table 131 (Figs. 13 and 14D) to 
the selected target sign 126. As a result, portable unit 14 starts transmitting the 
guidance signal (Fig. 14C). In block 152 the relevant adjacent sign responds to 
the guidance signal. If it is a traffic sign (block 154) the operator receives traffic 
directions and travels accordingly to the next sign (block 153). If it is a target 
sign (block 155) the operator visits the target, executes his assignment 
according to the details displayed on the target sign, reports as appropriate, and 
then, according to the details of the assignment, he executes the next 
assignment (block 152). or completes his task (block 157). 

Another application of interest is a parking garage, where an 
empty space is allocated to each car entering an entrance gate. A portable unit, 
preloaded with the allocated parking spot details, is handed or automatically 
dispensed to the driver at an entrance gate. The portable unit interacts with 
changeable traffic signs to produce driving directions, and then the specific, 
preassigned parking spot is clearly identified by its changeable target sign. In 
this case, the communication between the portable unit and the preassigned 
target sign confimis that the driver has reached his parking space, which is 
preferably recorded in the assignment memory (Fig. 6A or 7A) as report 
infomiation, and reported at an exit gate (where the portable unit is also 
returned) for control purpose. 



Another variation of interest relates to a warehouse divided into 
zones, each zone served by an operator. The portable unit is attached to a cart 
or a box which accommodates the picked items, thus a pick assignment may be 
executed by several operators, each moving and loading the cart or box in his 
turn. As the cart or box is moved and loaded by a zone's operator, the attached 
portable unit communicates with and triggers the changeable signs in its vicinity 
in accord to the respective assignment. At the border between two zones, the 
cart or box, along with the attached portable unit, is left to be moved and loaded 
by the adjacent zone's operator, and so on. until the assignment is completed. 
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In still another variation of interest, portable unit 14 (Fig. 3) also 
includes a display screen controlled by portable unit's controller 30. When 
communicating with changeable traffic sign 15 or changeable target sign 16, at 
least part of the infonnation to be displayed on these changeable signs may be 
displayed on the portable unit's display, instead of or in addition to being 
displayed on the sign. This may aid the operator in reading and distinguishing 
the information relating to him, and even allow eliminating the display 22 on 
changeable traffic sign 4 (which actually converts it to a guidance transponder 
instead of a sign.) or eliminating the screen 24D of the changeable target sign 
16. while leaving the light 24L on the sign for better identification of the target. 

While the preferred embodiments described above relate 
principally to warehouse and museum applications, it would be appreciated that 
the guidance system of the present invention is useful in many other 
applications. 



* 
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1 . A guidance system for guiding a user to selected targets among a plurality of 
targets located within a defined area, comprising: 

a portable unit to be earned by the user, including a memory for storing 
target infonnation identifying a selected target within said defined area, and a 
transmitter for transmitting signals identifying the selected target within said 
defined area; 

and at least one changeable guidance sign at a predetermined location 
within said defined area, said changeable guidance sign including a receiver for 
receiving signals transmitted by said portable unit, a memory for storing guidance 
information relating the locations of said plurality of targets with respect to said 
predetemiined location of the changeable guidance sign, and a display for 
displaying the stored guidance infonnation of the location of a target 
corresponding to a signal transmitted from said portable unit and received by the 
changeable guidance sign. 

2. The system according to Claim 1 , wherein there are a plurality of said 
changeable guidance signs each at one of a plurality of predetermined locations 
within said defined area. 

3. The system according to Claim 1. wherein said portable unit memory 
stores infonmation identifying a plurality of targets to be visited in sequence, and 
said transmitter transmits signals identifying the respective selected target to be 
visited in the sequence. 
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4. The system according to Claim 1, wherein said syst m further 
comprises a plurality of target devices, one at each of said target locations, each 
of said target devices including a receiver for receiving target signals transmitted 
by said portable unit, and a target indicator for indicating that a received target 
signal identifies the respective target. 

5. The system according to Claim 4, wherein each of said portable units 
also transmits its identification to each of the target devices, and each of said 
target devices also displays the identification of the respective portable unit 
transmitting a signal received by the target device. 

6. The system according to Claim 4, wherein each of said target 
devices is a changeable sign displaying information which changes in response to 
the target signal received thereby. 

7. The system according to Claim 1 , wherein there are a plurality of said 
portable units, each to be earned by one of a plurality of users of the guidance 
system, and wherein each of said portable units transmits its identification to the 
changeable guidance sign, and said changeable guidance sign also displays the 
identification of the respective portable unit transmitting a signal received by the 
changeable guidance sign. 

8. The system according to Claim 7, wherein said changeable guidance 
sign display includes a plurality of display devices for simultaneously displaying 
guidance infomiation of the locations of a plurality of targets for a plurality of 
portable units, and the identification of the respective portable unit. 
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9. The system according to Claim 7. wherein the system further 
comprises a computer for storing said target data identifying the targets within 
said defined area, and for communicating with said portable units to download 
into their respective memories the target infomiation identifying selected targets 
within said defined area. 

10. A guidance system for guiding a user to selected targets among a 
plurality of targets located within a defined area, comprising: 

a portable unit to be camed by the user, including a memory for storing target 
information identifying a selected target within said defined area, and a transmitter 
for transmitting signals identifying the selected target within said defined area; 

a plurality of target devices, one at each of said target locations, each of 
said target devices including a receiver for receiving target signals transmitted by 
said portable unit, and a target indicator for indicating that a received target signal 
identifies the respective target; 

and a computer for storing said target data identifying the targets vwthin 
said defined area, and for communicating with said portable unit to download into 
their respective memories the target information identifying selected targets within 

said defined area. 

11. The system according to either of Claims 9 or 10, wherein the 
system further comprises a check-in unit linked to said computer for 
communicating with said portable units to download into their respective 
memories the target infomiation identifying selected targets within said defined 
area. 
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12. The system according to Claim 11. wherein said check-in unit 
downloads into the memory of each portable unit a plurality of selected targets 
within said defined area to which the user canying the portable unit is to be 
sequentially guided, and wherein said portable units include a manual input 
device to sequentially select each of said plurality of targets. 

13. The system according to either of Claims 9 or 10. wherein said 
system further comprises wireless communication links enabling said computer to 
communicate with said portable units to download into their respective memories 
the target infonmation identifying the selected targets within said defined area. 

14. The system according to Claim 10, wherein said computer also 
stores assignment infonnation specifying a task to be performed by the user at a 
respective target location, which assignment information is also downloaded into 
the memories of the portable units with the respective target locations. 

15. The system according to Claim 14. wherein said assignment 
infomiation is also displayed in the respective portable unit. 

16. The system according to Claim 14, wherein said assignment 
information is also transmitted by the portable units and Is received and displayed 
by the respective target devices. 

17. The system according to Claim 14. wherein each of said portable 
units includes a manual input device for manually inputting report information 
relating to the task specified to be performed by said assignment information. 

18. The system according to Claim 1. wherein said defined area is a 
warehouse for storing a large number of articles at a plurality of locations, each 
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location representing a targ t location to which the user carrying a portable unit is 
to be guided. 

19. The systenn according to Claim 1, wherein said defined area is a 
museum having a large number of exhibits at a plurality of locations, each location 
representing a target location to which the user carrying a portable unit is to be 

guided. 

20. The system according to Claim 1, wherein said defined area is a 
parking garage having a large number of parking spaces at a plurality of locations, 
each location representing a target location to which a user carrying a portable 
unit is to be guided. 
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